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In the title solvate, C 4 4H3 0 Cl2N2O2-2C4H g O 2 , the complete 
polycyclic molecule is generated by inversion symmetry. The 
dihedral angle between the quinolyl ring system (Q; r.m.s. 
deviation = 0.020 A) and the pendant phenyl ring is 78.80 (6)°; 
the dihedral angle between Q and the central benzene ring is 
85.92 (7)°. In the crystal, the components are linked by C— 
H- ■ O and C— H- ■ -n interactions, generating (110) layers. 
Weak aromatic n-n stacking [centroid-centroid distances = 
3.7025 (11) and 3.8124 (10) A] is also observed. 



Related literature 

For our previous studies in the area of potentially bioactive 
molecules, see: Menasra et al. (2005); Kedjadja et al. (2004). 
For further synthetic details, see: Wang et al. (2006). 




Experimental 

Crystal data 

C44H3oCl 2 N 2 0 2 -2C 4 H 8 0 2 

M, = 865.81 

Triclinic, PI 

a = 9.9851 (3) A 

b = 10.0086 (2) A 

c = 11.3676 (3) A 

a = 102.350 (1)° 

P = 97.108 (1)° 

Data collection 

Bruker APEXII diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2002) 
T min = 0.884, T m „ = 0.980 



Refinement 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.140 

S = 1.04 

4866 reflections 



y = 95.290 (2)° 
V = 1092.94 (5) A 3 
Z= 1 

Mo Ka radiation 
fi = 0.20 mm -1 
T = 150 K 

0.25 x 0.15 x 0.1 mm 



18119 measured reflections 
4866 independent reflections 
4035 reflections with I > 2cr(/) 
R<„, = 0.026 



283 parameters 

H-atom parameters constrained 
A/w = 1.02 e A~ 3 
Ap mi „ = -0.42 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C12-C17 ring. 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


C13-H13- ■ 


■019' 


0.95 


2.54 


3.218 (2) 


128 


C23-H23- ■ 


■053 


0.95 


2.57 


3.468 (2) 


157 


C24-H24- ■ 


■056" 


0.95 


2.48 


3.410 (3) 


165 


C51-H51B- 


■ Cgl"' 


0.98 


2.76 


3.627 (3) 


147 


Symmetry 


codes: 


(0 -x. -y. 


-z + 1; (ii) 


-x+l,-yH 


- 1. -z; (iii) 



t Departement Sciences de la Matiere, Faculte des Sciences Exactes et 
Sciences de la Nature et de la Vie, Universite Larbi Ben M'hidi, 04000 Oum El 
Bouaghi, Algeria. 



-x + 1, -y + 1, -z + 1. 

Data collection: APEX2 (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SIR2002 (Burla et al., 2005); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg & Berndt, 
2001); software used to prepare material for publication: WinGX 
(Farrugia, 2012). 

We are grateful to all personnel of the research squad 
"Synthese de molecules a objectif therapeutique " of the 
PHYSYNOR Laboratory, Universite Mentouri-Constantine, 
Algeria, for their assistance. Thanks are also due to the 
MESRS (Ministere de l'Enseignement Superieur et de la 
Recherche Scientifique - Algerie) for financial support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB7004). 
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(2f,2 f f)-1,r-Bis(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3,3 f -(1,4-phenyl- 
ene)diprop-2-en-1-one ethyl acetate disolvate 

Allaoua Kedjadja, Rachid Merdes, Sofiane Bouacida, Thierry Roisnel and Ali Belfaitah 

Comment 

In continuation of our interest related to the synthesis and structures of potentially bioactive products (Kedjadja et al. 
2004; Menasra et al. 2005), we report herein the synthesis and the structure determination of the title compound, (I). The 
reactivity of this compound and its analogues toward nucleophiles is under investigation. 

The molecular geometry and the atom-numbering scheme of (I) are shown in Fig. 1 . The asymmetric unit of (I)consists 
of one-half of the molecule, with the other half generated by a crystallographic inversion centre. In the title molecule the 
centrosymmetric phenyl ring is attached to two prop-2-en-l-one linked to two 6-chloro-2-methyl-4-phenylquinolin-3-yl 
and two molecules of ethyl acetate are co-crystalized with it. The two rings of quinolyl group are fused in axial fashion 
and form adihedral angle of 1.72 (5)° and this quasi plane system forms a dihedral angle of 78.80 (6)° with the phenyl 
ring (CI 2 — CI 7) attached to quinolyl moiety. The crystal packing can be described as layers in zigzag parallel to the 
(110) plane. (Fig. 2). It features C — FFO and C — H--7T interactions (Table. 1) and strong n-n stacking interactions 
between quinolyl rings with a centroid-centroid distance of 3.7025 (11) and 3.8124 (10)a. These interactions link the 
molecules within the layers and also link the layers together, reinforcing the cohesion of the structure. 

Experimental 

A mixture of 2-aminobenzophenone (1.0 mmol), acetylacetone (1.2 mmol), water (1 ml) and 1.0 eq. of 1 N HC1, gave the 
corresponding l-(2-methyl-4-phenylquinolin-3-yl) ethanone as a white solid in 86% yield, according to the procedure 
reported by Wang et al. (2006). Next, the title compound was prepared in 75% of yield, by an aldol condensation reaction 
of the Friedlander product with 0.5 eq. of terephthalaldehyde in an ethanolic solution of NaOH at room temperature. 
Colourless prisms of (I) were obtained by crystallization from ethyl acetate/petroleum ether (1/1) solution. 

Refinement 

Approximate positions for all the H atoms were first obtained from the difference electron density map. However, the H 
atoms were situated into idealized positions and the H-atoms have been refined within the riding atom approximation. 
The applied constraints were as follow: C ary i — H aryl = 0.95 A; C met h y iene — H me , h yiene = 0.99 A and C met h y i — H met h y i = 0.98 A 
and; The idealized methyl group was allowed to rotate about the C — C bond during the refinement by application of the 
command AFIX 137 in SHELXL97 (Sheldrick, 2008). £/iso(H me thyi) = 1.5t/eq(C me thyi) or t/i S0 (Haryi or H me th y iene) = 1.2 {7 e q(Catyi 

Or Cmethyiene)- 

Computing details 

Data collection: APEX2 (Bruker, 2001); cell refinement: SAINT (Bruker, 2001); data reduction: SAINT (Broker, 2001); 
program(s) used to solve structure: SIR2002 (Burla et al., 2005); program(s) used to refine structure: SHELXL97 
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(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg & Berndt, 2001); 
software used to prepare material for publication: WinGX (Farrugia, 2012). 
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Figure 1 

The molecular geometry of (I) with displacement ellipsoids drawn at the 50% probability level. Only the contents of the 
asymmetric unit are numbered. The two ethyl acetate co-crystalized molecules were omitted for clarity. 




Figure 2 

A diagram of the layered crystal packing of (I) viewed down the c axis. 

(2£,2T)-1,1 '-Bis(6-chloro-2-methyl-4-phenylquinolin-3- yl)-3,3'-(1,4-phenylene)diprop-2-en-1-one ethyl acetate 
disolvate 



Crystal data 

C44H 3 oCl 2 N 2 0 2 -2C 4 H 8 0 2 
M r = 865.8 1_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.9851 (3) A 
b= 10.0086 (2) A 
c= 11.3676 (3) A 
a = 102.350(1)° 
,5 = 97.108 (1)° 
7 = 95.290 (2)° 
V= 1092.94 (5) A 3 



Z= 1 

F(000) = 454 

£> x = 1.315 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8289 reflections 

6 = 2.5-27.5° 

fi = 0.20 mnr 1 

T= 150K 

Prism, colourless 

0.25 x 0.15 x 0.1 mm 
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Data collection 

BrukerAPEXII 

diffractometer 
Graphite monochromator 
CCD rotation images, thin slices scans 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 2002) 
T mm = 0.884, T max = 0.980 
18119 measured reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.048 

wR(F 2 ) = 0.140 

S = 1.04 

4866 reflections 

283 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



4866 independent reflections 
4035 reflections with / > 2a(I) 
R mt = 0.026 

^max = 27.5°, (9 min = 2.8° 
h = -12— >12 
/fc = -12->12 
/ = -14->14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 2 ) + (0.0694P) 2 + 0.8188P] 

where P = {F 2 + 2F 2 )I?> 
(A/o-) mK = 0.011 
Ap max = 1.02 e A" 3 
A/w = -0.42 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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pn 
Clz 


A A0 1 A /AA 

0.0z34 (yj 


A A 1 OA /OA 

0.0180 (5) 


A AOOO /OA 

0.0ZZ5 (5) 


A A A A Z /TA 
0.0040 (/) 


A AAC 1 /TA 
0.00M (/) 


A AA1 1 /TA 

0.0031 (/) 


C13 


A AO /I O / AA 

0.0z4s (y) 


A AOIA /AA 

U.UzJy {y) 


A A1 O O / 1 AA 

0.03Z5 (10) 


A f\f\A O /*7A 

0.004z (/) 


A AAA 1 /TA 

o.ooyi (/) 


A AAAC /OA 

o.ooyi (5) 


p 1 /i 
C14 


0.03 /4 (11) 


A AO CO /OA 

O.Ozoz (yj 


A AT 1/1/1 AA 

0.0314 (10) 


A AA/CO /OA 

O.OOoz (5) 


A AAOO /OA 
0.0055 (5) 


A A 1 O 1 /OA 

O.Olzl (5) 


C15 


A A1 /CO / 1 1 A 

0.036Z (11) 


A AO £. 1 /A A 

O.OZol (y) 


A Aim / 1 AA 

O.Ozyj (10) 


A A 1 AO /OA 

0.0105 (5) 


A AAA1 /OA 

0.0001 (o) 


A AA/') /OA 

0.0063 (5) 




A AOO< /OA 

O.OZZj (y) 


A A1 1 C /l A A 

O.OjIj (10) 


A m £0 /1 1 A 
0.036Z (11) 


a no^o" /oa 
O.OOo/ (o) 


A AA1A /OA 

0.003y (5) 


A AA^I /OA 

0.00j3 (0) 


CI / 


A AO A H / A A 

0.0Z4 / (yj 


A AO O C / 1 A A 

U.UZ5D (10) 


A AO A 1 /AA 

O.Ozyl (y) 


A AAC 1 ZO"A 

0.00M (/) 


A AAOO /TA 

0.0055 (/) 


A AAAO /OA 

o.ooyz (5) 


pi o 

Clo 


A AO! 1 /A A 

0.0z31 (y) 


A AOO/l /OA 

0.0zz4 (V) 


A AOOO /OA 

o.ozzy (8) 


A AA1 O (H\ 

0.0015 (/) 


A AA/CC /*7A 
0.00OJ (/) 


A AAO/ /TA 
0.0036 (/) 


p« 1 n 


A A1 O C /OA 

0.035:) (5) 


A AO/CO /TA 

0.0z65 (/) 


A ACOC /AA 

0.03Z0 (y) 


A AAAA //CA 

-o.oooy (o) 


A AO/CT /*7A 

O.Ozo/ (/) 


A AAOI /TA 
0.0083 (/) 


Czu 


A AO TO" (Ci\ 

0.0z3 / (y) 


n n i oo /OA 

0.0l5y (5) 


A AOOO" /OA 

O.Ozz / (o) 


A AA/1 1 tn\ 
0.0041 (/) 


0.00^3 (/) 


A AAOO (H\ 

o.oozy ( /) 


pi i 
Czl 


A AO 1 1 /OA 
O.OZll (5) 


A A 1 O O /OA 

0.0155 (5j 


A AOAA /OA 

O.OzOO (5) 


A AA/1 1 //CA 

0.0041 (6) 


A AA/1A //CA 

0.0040 (o) 


A AA1 A //CA 

o.ooiy (6) 


poo 

Czz 


A A1 OA /OA 

O.Olsy (5) 


A A 1 AO /OA 

U.Ulyo (5) 


A A 1 O /I /OA 

0.0154 (5) 


A AA1 jC f£.\ 

0.0036 (o) 


A AAOT //CA 

0.00Z / (o) 


A AA1 O /jCA 

0.003Z (6) 


PT2 

Czj 


A AO'} *7 /aa 

0.0z3 / (y) 


A A 1 /co" /OA 

0.016/ (5) 


A AOCO /AA 

o.ozjz (y) 


A AACA ZO"A 

0.00j0 ( /) 


A AA/I 1 /TA 

O.OOol (/) 


A AA/1 1 fH\ 

0.0041 (/) 






0 01 fJN 

U.Ul OJ ^ 




\J.\J\JjL J \ i ) 


o 0076 rz^ 


0 00S8 (1\ 


C51 


0.0440 (13) 


0.0422 (13) 


0.0419(13) 


0.0048 (10) 


0.0016(10) 


0.0096 (10) 


C52 


0.0454 (13) 


0.0374 (12) 


0.0354 (11) 


0.0053 (10) 


-0.0002 (9) 


0.0090 (9) 


C54 


0.0376 (12) 


0.0418 (13) 


0.0482 (13) 


0.0055 (10) 


0.0113 (10) 


0.0158(11) 


C55 


0.0407 (13) 


0.0438 (13) 


0.0527 (14) 


-0.0015 (10) 


-0.0001 (11) 


0.0131 (11) 


056 


0.0483 (10) 


0.0284 (8) 


0.0802 (13) 


0.0103 (7) 


0.0120 (9) 


0.0216(8) 



Geometric parameters (A, °) 


053— C54 


1.318 (3) 


C15— C16 


1.384 (3) 


053— C52 


1.496 (3) 


C15— H15 


0.95 


Cll— CI 


1.7427 (18) 


C16— C17 


1.387 (3) 


CI— C6 


1.366 (3) 


C16— H16 


0.95 


CI— C2 


1.409 (3) 


C17— H17 


0.95 


C2— C3 


1.368 (3) 


C18— 019 


1.219(2) 


C2— H2 


0.95 


CI 8— C20 


1.472 (2) 


C3— C4 


1.417(3) 


C20— C21 


1.337 (2) 


C3— H3 


0.95 


C20— H20 


0.95 


C4— N7 


1.371 (2) 


C21— C22 


1.464 (2) 


C4— C5 


1.416(3) 


C21— H21 


0.95 


C5— C6 


1.418 (2) 


C22— C24 1 


1.399 (2) 


C5— Cll 


1.424 (2) 


C22— C23 


1.402 (2) 


C6— H6 


0.95 


C23— C24 


1.385 (2) 


N7— C8 


1.319(2) 


C23— H23 


0.95 


C8— CIO 


1.431 (3) 


C24— C22 1 


1.399 (2) 


C8— C9 


1.502 (3) 


C24— H24 


0.95 


C9— H9A 


0.98 


C51— C52 


1.507 (3) 


C9— H9B 


0.98 


C51— H51A 


0.98 


C9— H9C 


0.98 


C51— H51B 


0.98 


C10— Cll 


1.376 (2) 


C51— H51C 


0.98 


C10— C18 


1.513 (2) 


C52— H52A 


0.99 


Cll— C12 


1.493 (2) 


C52— H52B 


0.99 


C12— C17 


1.393 (3) 


C54— 056 


1.219(3) 


C12— C13 


1.393 (3) 


C54— C55 


1.485 (3) 
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C13— C14 
C13— H13 
C14— C15 
C14— H14 



1.388 (3) 
0.95 

1.383 (3) 
0.95 



C55— H55A 
C55— H55B 
C55— H55C 



0.98 
0.98 
0.98 



C54— 053— C52 
C6— CI— C2 
C6— CI— Cll 
C2— CI— Cll 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
N7— C4— C5 
N7— C4— C3 
C5— C4— C3 
C4— C5— C6 
C4— C5— Cll 
C6— C5— Cll 
CI— C6— C5 
CI— C6— H6 
C5— C6— H6 
C8— N7— C4 
N7— C8— CIO 
N7— C8— C9 
CIO— C8— C9 
C8— C9— H9A 
C8— C9— H9B 
H9A— C9— H9B 
C8— C9— H9C 
H9A— C9— H9C 
H9B— C9— H9C 
Cll— CIO— C8 
Cll— CIO— C18 
C8— CIO— CI 8 
CIO— Cll— C5 
CIO— Cll— C12 
C5— Cll— C12 
C17— C12— C13 
C17— C12— Cll 
C13— C12— Cll 
C14— C13— C12 
C14— C13— H13 
C12— C13— H13 
C15— C14— C13 
C15— C14— H14 
C13— C14— H14 



115.38(17) 

122.05 (17) 

118.43 (14) 

119.52(14) 

118.92(17) 

120.5 

120.5 

121.30(17) 

119.4 

119.4 

122.46(16) 

118.70(16) 

118.84(16) 

119.40(16) 

118.38 (16) 

122.22 (16) 

119.46(17) 

120.3 

120.3 

118.54(16) 

122.57 (16) 

117.80(16) 

119.64(16) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

120.02 (16) 
119.87(16) 
120.11 (16) 
118.01 (16) 
121.72 (16) 
120.27(16) 
119.09(17) 
120.53 (16) 
120.37 (16) 
120.34 (17) 
119.8 
119.8 

120.11 (18) 

119.9 

119.9 



C16— C15— H15 
C15— C16— C17 
C15— C16— H16 
C17— C16— H16 
C16— C17— C12 
C16— C17— H17 
C12— C17— H17 
019— CI 8— C20 
019— C18— CIO 
C20— CI 8— CIO 
C21— C20— CI 8 
C21— C20— H20 
CI 8— C20— H20 
C20— C21— C22 
C20— C21— H21 
C22— C21— H21 
C24'— C22— C23 
C24 1 — C22— C21 
C23— C22— C21 
C24— C23— C22 
C24— C23— H23 
C22— C23— H23 
C23— C24— C22 1 
C23— C24— H24 
C22 1 — C24— H24 
C52— C51— H51A 
C52— C51— H51B 
H51A— C51— H51B 
C52— C51— H51C 
H51A— C51— H51C 
H51B— C51— H51C 
053— C52— C51 
053— C52— H52A 
C51— C52— H52A 
053— C52— H52B 
C51— C52— H52B 
H52A— C52— H52B 
056— C54— 053 
056— C54— C55 
053— C54— C55 
C54— C55— H55A 
C54— C55— H55B 
H55A— C55— H55B 
C54— C55— H55C 



120 

120.13 (18) 

119.9 

119.9 

120.35 (17) 
119.8 
119.8 

121.15 (16) 
120.30 (15) 
118.54(15) 

122.36 (16) 
118.8 
118.8 

127.20(16) 

116.4 

116.4 

118.45(15) 

122.88 (16) 

118.67(15) 

121.39(16) 

119.3 

119.3 

120.16(16) 

119.9 

119.9 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.09 (18) 

109.9 

109.9 

109.9 

109.9 

108.3 

122.8 (2) 

126.9 (2) 
110.3 (2) 
109.5 
109.5 
109.5 
109.5 
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C 14 — C 1 j — C 1 o 


i in ni /1 0\ 

119.9/ (lis) 


[Iff A Pf f I iff p 


1 ah c 
109. J 


C 1 4 — C 1 5 — H 1 5 


120 


H55B — C55 — H55C 


1 AA C 

109.5 


p /- /-ii P O P ") 

Co — CI — C2 — C3 


1.2 (3) 


P^ PC P11 P 1 '"I 

C6 — C5 — Cll — C12 


-1.6 (2) 


pi 1 pi p --> p ~> 
Cll — LI — C2 — C3 


1 *70 Izl / 1 A \ 

—178.76 (14) 


pi A / < 1 | p i P11 

C 1 0 — C 1 1 — C 1 2 — C 1 7 


1 A'? /I 

103.4 (2) 


p i p p -> p /I 

C 1 — C2 — C3 — C4 


0.2 (3) 


p f pi 1 pii pn 

C5 — Cll — C12 — C17 


-77.3 (2) 


P^ PO P A \Tn 

C2 — C3 — C4 — N 7 


1 7a OO /1 1\ 

177.88 (17) 


pia P11 rn nn 

CIO — Cll — C12 — CI 3 


11 1 

-77.7 (2) 


C2 — C3 — C4 — C5 


-1.6(3) 


pc P11 pi^i pn 

C5 — Cll — C12 — C13 


1 A 1 1 

101.7 (2) 


JN / — C4 — CD — Co 


1 n oo /1 
— 1 / /.oo (16) 


pn pn pi i pi/i 
CI / — C12 — C13 — C14 


-0.2 (3) 


C3 — C4 — C5 — Co 


1 C /1\ 

1.5 (2) 


pii pi^i pn pi/i 

Cll — C12 — C13 — C14 


1 in in / 1 1\ 

-179.20 (17) 


\th /-i a pc p 1 1 

N 7 — C4 — C5 — C 1 1 


1.4 (3) 


pn pn pi/1 pic 

C12 — CI 3 — C14 — CI 5 


n o f-}\ 

-0.8 (3) 


p ~> p /] PC pi 1 

C3 — C4 — C5 — C 1 1 


—179.16 (16) 


pi 1 P1/1 P1C P1^ 

C13 — C14 — C15 — C16 


n o si \ 

0.8 (3) 


p "i pi p/c r"c 

C2 — CI — Co — Co 


-1.2 (3) 


Pi 1 yl PIC 1 C f 1 "7 

C14 — C15 — C16 — CI / 


0.3 (3) 


pi 1 P1 p*^ pc 

Cll — CI — Co — C5 


1 TO lzT / 1 1\ 

178.76 (13) 


pic pi/^ pn P1^> 

C15 — C16 — C17 — C12 


-1.3 (3) 


C4 — C5 — Co — C 1 


-0.2 (3) 


p i o p i <-} p i ^7 p 1 /" 

C13 — C12 — C17 — C16 


1.3 (3) 


pi 1 PC /' 1 /_ pi 

Cll — C5 — Co — CI 


1 in ^i / 1 /T\ 

-179.47 (16) 


p i 1 pn pn < i / 

C 1 1 — C 1 1 — C 1 7 — C 1 6 


1 in i a / 1 1\ 

-179.74 (17) 


p C P/1 ~\T7 /"^O 

CD — C4 — JN / — Co 


-0.2 (3) 


pi i pia pi o nm 
C 1 1 — C 1 (J — C 1 o — U 1 y 


92.4 (2) 


p p /I \th PO 

C 3 — C4 — N 7 — C 8 


1 "7A z^z: / 1 z:\ 

—179.66 (16) 


p O P1A PIO p.1A 

C8 — C 1 0 — C 1 8 — 0 1 9 


—87.7 (2) 


f ' A x Tl PO pi A 

C4 — N 7 — C 8 — C 1 0 


-0.8 (3) 


p i 1 p i r\ f ' 1 O /" < p\ 

Cll — C10 — C18 — C20 


O O 1 /I \ 

-88.2 (2) 


C • A XTH PO P A 

C4 — N 7 — C 8 — C9 


1 in o / 1 zr\ 

179.53 (16) 


pin pi a pio p^n 

C8 — C10 — CI 8 — C20 


ni i /i\ 

91.7 (2) 


IN / — Co — C 1 U — C 1 1 


A 1 /1\ 

0.7 (3) 


nifi pio pi>fi r")i 

U 1 9 — C 1 o — C2U — C2 1 


1 /2.69 (18) 


pa po p 1 a n i 

C 9 — C 8 — C 1 0 — C 1 1 


1 in ia /1 /:\ 

-179.70 (16) 


P1A PIO P^IA Pn 1 

C 1 0 — C 1 8 — C20 — C2 1 


-6.7 (3) 


\TH PO P 1 /\ P 1 o 

N7 — C8 — CIO — C18 


1 1A C /1 /"\ 

-179.25 (16) 


p i o f ' ^ A p ■• "\ i p 

C 1 8 — C20 — C2 1 — C22 


1 lO AA / 1 /"\ 

-178.00 (16) 


p (\ PO pi A pi o 

C9 — C8 — C 1 0 — C 1 8 


0.4 (2) 


PIA pn /~in /"""T A\ 

CzU — Czl — CzZ — Cz4 


-3.7 (3) 


PO P1A pi 1 PC 

Co — C1U — Cll — CD 


0.6 (I) 


P^A pi^i pi^o pioo 

CzU — Cz 1 — Czz — Cz3 


1 / /.15 (1 /) 


pis pin pi 1 C\ 


— 1 7Q ^ (\A\ 


CIA} Cll Cl% CIA 




C8— CIO— Cll— C12 


179.94(15) 


C21— C22— C23— C24 


179.00(16) 


C18— CIO— Cll— C12 


-0.2 (2) 


C22— C23— C24— C22' 


0.2 (3) 


C4— C5— Cll— CIO 


-1.5 (2) 


C54— 053— C52— C51 


-86.6 (2) 


C6— C5— Cll— CIO 


177.76 (15) 


C52— 053— C54— 056 


-3.7 (3) 


C4— C5— Cll— C12 


179.09 (15) 


C52— 053— C54— C55 


176.92(18) 


Symmetry code: (i) -x+l, —y, —z. 








Hydrogen-bond geometry (A, °) 








Cgl is the centroid of the C12-C17 ring. 








D—R-A 


D — H 


R-A D-A 


D—tt-A 


C13— H13-019" 


0.95 


2.54 3.218 (2) 


128 


C23— H23 -053 


0.95 


2.57 3.468 (2) 


157 


C24— H24-056" 1 


0.95 


2.48 3.410 (3) 


165 


C51— m\B-Cg\™ 


0.98 


2.76 3.627 (3) 


147 



Symmetry codes: (ii) -x, -y, -z+1; (iii) -x+l, -y+l, -z; (iv) -x+l, -y+l, -z+1. 
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